The implications of massive high frequency trading are becoming increasingly clear in equity markets and other financial markets. In recent years high frequency trading has not only increased vastly in US equity trading, but in the last ten years has extended widely to other major international exchanges. High frequency trading from its origins attracted the interest of regulators concerned about the impact on market integrity and stability. However it was the publication of Michael Lewis's best-selling book Flash Boys that alerted the world to the imminent dangers of high frequency trading. Regulators are now confronted with the dilemmas of attempting to regulate an industry operating at the speed of light.
Introduction
The dangers of massive high frequency trading are becoming increasingly clear in equity markets and other financial markets. High frequency trading (HFT) is a form of algorithmic trading performed by computers, to rapidly move into and out of tradition positions in microseconds in order to capture fractions of a cent profit on every trade, which when magnified by millions of trades quickly yields a substantial return. In contrast to traditional buy and hold investment strategies, HFT firms do not need to employ large amounts of capital, do not accumulate positions, nor hold portfolios overnight. Trading on tiny margins, their large gains are through speed and frequency combined with fractionally earlier access to information. 1 The awesome power of this technologically driven approach to trading is hard to imagine: in a single day in October 2008 one high frequency trading firm exchanged over 2 billion shares, amounting to 10% of US equities trading volume for the day. 2 Carol C.
Clarke of the Federal Reserve Bank of Chicago accurately captures the technical essence of this radical automation of trading:
-A small group of high-frequency algorithmic trading firms have invested heavily in technology to leverage the nexus of high-speed communications, mathematical advances, trading, and high-speed computing. By doing so, they are able to complete trades at lightning speeds. High-frequency algorithmic trading strategies rely on computerized quantitative models that identify which type of financial instruments to buy or sell (e.g., stocks, options, or futures), as well as the quantity, price, timing, and location of the trades. These so-called black boxes are capable of reading market data, transmitting thousands of order messages per second to an exchange, cancelling and replacing orders based on changing market conditions, and capturing price discrepancies with little or no human intervention.‖ 3
In recent years high frequency trading has not only increased vastly in US equity trading, but in the last ten years has extended widely to other major international exchanges in Europe and the Asia Pacific, and is now spreading to emerging markets driven by the growth of
proprietary trading firms and quantitative hedge fund strategies (Figure 1 and 2). As technology has developed high frequency trading has moved beyond equity markets to other asset classes including futures, options, bonds, and foreign exchange. For example according to the Commodity and Futures Commission (CTFC) in July 2011, 95% of US crude oil futures trading volume is generated by day trading with a large proportion generated by high frequency trading. High frequency trading from its origins attracted the interest of regulators concerned about the impact on market integrity and stability. 5 The ‗flash crash' on 6 May 2010 when the Dow Jones plunged $1 trillion in market value in the space of half an hour alerted regulators and the investing public to the imminent dangers of high frequency trading. However it was only with the publication of Michal Lewis book Flash Boys on 31 March 2014 that the world realised suddenly that -Over the past decade, the financial markets have changed too rapidly for our mental picture of them to remain true to life.‖ 6 Lewis, an investment bank insider, who had encapsulated the irrational behaviour at the root of the global financial crisis in
Liar's Poker, begins his new Amazon best seller with the mystery of why a network company should build an 827 mile cable between Chicago and New Jersey in order to reduce the journey time of the data from 17 to 13 milliseconds? As the work unfolds the enormous trading advantage of speed is revealed, and how opportunities are created to continuously intervene in the market ahead of other investors employing traditional strategies and technologies.
At the heart of this controversy could simply be the waste of human talent and effort employed in pursuing high frequency trading which may be profitable but is simply unproductive: "The greatest tragedy of high-frequency trading may simply be the wasted capital, both physical and human, in the quest for arbitrage profit. 16 This progressive digitalisation of the trading process and of stock exchanges themselves set the scene for the frantic activities of the high frequency traders. The defence of high frequency trading is that in the digital age they are the market makers, providing liquidity which contributes to market quality and efficiency in the price formation process. However there is a lingering sense by other market participants that they are unable to keep pace with the increasingly large investments in trading technology, and are vulnerable as a result. With the increasing scale of high frequency trading regulators are concerned particularly about potentially harmful effects in adverse market conditions, and are emphasising the need to subject high frequency trading to prudential and organisational requirements and to the supervision by a competent authority.
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The juxtaposition of the frequent sage calls for a long-term view of investment in order to provide a stable investment platform for business, and the due returns to long term beneficiaries in superannuation funds, insurance funds and mutual funds and the acute explanations of the increasing prevalence of high-frequency trading is deeply ironic, and starkly highlights the complexities and contradictions of contemporary finance markets.
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Digital Myopia
High frequency trading is an intense expression of the digital myopia that is sweeping the business world:
-Is the world becoming short-sighted? As individuals, it sometimes feels that way.
Information is streamed in ever greater volumes and at ever rising velocities.
Timelines for decision-making appear to have been compressed. Pressures to deliver immediate results seem to have intensified. Tenure patterns for some of our most important life choices (marriage, jobs, money) are in secular decline. 19 Some have called this the era of -quarterly capitalism‖. 20 These forces may be altering not just the way we act, but also the way we think. Neurologically, our brains are adapting to increasing volumes and velocities of information by shortening attention spans.
Technological innovation, such as the world wide web, may have caused a permanent neurological rewiring, as did previous technological revolutions such as the printing press and typewriter. 21 Like a transistor radio, our brains may be permanently retuning to a shorter wave-length.‖ High frequency traders use different trading strategies but there are some common characteristics including trading on their own account rather than on behalf of clients, utilising high speed computer programs to generate, route and execute orders rapidly on multiple exchanges, maintaining unhedged positions for small fractions of a second, and submit high rates of orders that are cancelled before the order is executed. In order for these trading strategies to work high frequency traders need speed advantages. To achieve this speed these traders pay to ‗co-locate' or ‗cross-connect' their trading computers in the buildings of public exchanges or dark pools in order to increase the speed with which they receive information, and in order to be able to rapidly place and cancel orders. The SEC characterises high frequency trading as typically involving:
1. Use of extraordinarily high speed and sophisticated programs for generating, routing, and executing orders.
2. Use of co-location services and individual data feeds offered by exchanges and others to minimize network and other latencies.
3. Very short time-frames for establishing and liquidating positions.
4. Submission of numerous orders that are cancelled shortly after submission.
5. Ending the trading day in as close to a flat position as possible (that is, not carrying significant, unhedged positions overnight).
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High Frequency Trading Strategies and Risks
Distinct types of high frequency trading firms include independent proprietary firms, which use private funds and specific strategies which remain secretive, and may act as market 
High Frequency Trading versus Algorithmic Trading and Traditional Long-Term Investing
As noted the defence of high frequency trading is built around the principles that it increases liquidity, narrows spreads, and improves market efficiency. 40 The high number of trades made by HFT traders results in greater liquidity in the market. Algorithmic trading has resulted in the prices of securities being updated more quickly with more competitive bid-ask prices, and narrowing spreads. Finally HFT enables prices to reflect information more quickly and accurately, ensuring accurate pricing at smaller time intervals. 41 But there are critical differences between high frequency traders and traditional market makers:
i. HFT do not have an affirmative market making obligation, that is they are not obliged to provide liquidity by constantly displaying two sides quotes, which may translate into a lack of liquidity during volatile conditions.
ii. HFT contribute little market depth due to the marginal size of their quotes, which may result in larger orders having to transact with many small orders, and this may impact on overall transaction costs.
iii. HFT quotes are barely accessible due to the extremely short duration for which the liquidity is available when orders are cancelled within milliseconds. 42 Besides the shallowness of the HFT contribution to liquidity, are the real fears of how HFT can compound and magnify risk by the rapidity of its actions:
-There is evidence that high-frequency algorithmic trading also has some positive benefits for investors by narrowing spreads-the difference between the price at which a buyer is willing to purchase a financial instrument and the price at which a seller is willing to sell it-and by increasing liquidity at each decimal point. However, a major issue for regulators and policymakers is the extent to which high-frequency trading, unfiltered sponsored access, and co-location amplify risks, including systemic risk, by increasing the speed at which trading errors or fraudulent trades can occur.‖ 43 Although there have always been occasional trading errors and episodic volatility spikes in markets, the speed, automation and interconnectedness of today's markets create a different scale of risk. These risks demand that exchanges and market participants employ effective quality management systems and sophisticated risk mitigation controls adapted to these new dynamics in order to protect against potential threats to market stability arising from technology malfunctions or episodic illiquidity.
However there are more deliberate aspects of HFT strategies which may present serious problems for market structure and functioning, and where conduct may be illegal, for Barclays accomplished this through a series of false statements to clients and the investing public about how, and for whose benefit, Barclays operates its dark pool. In short, contrary to Barclays' representations that it implemented special safeguards to protect clients from -aggressive,‖ -predatory,‖ or -toxic‖ high frequency traders, Barclays has operated its dark pool to favor high frequency traders. Barclays has actively sought to attract such traders to its dark pool, and it has given them advantages over others trading in the pool.‖
52
It was further alleged that Barclay's wrong doing included:
i) Falsifying marketing materials purporting to show the extent and type of high frequency trading in its dark pool, which intentionally excluded the dark pool's then largest participant, a high frequency trading firm Barclay's knew engaged in predatory behaviour in the dark pool.
ii) Falsely marketed the percentage of aggressive high frequency trading activity in its dark pool, asserting to clients and the investing public that it was less than 10%, while secretly indicating to one HFT firm that the level of such activity was at least 25%.
iii) Falsely representing to clients that its Liquidity Profiling tool analysed each interaction in the dark pool to -protect clients from predatory trading‖ when in reality Barclay's failed to remove or profile predatory traders in its dark pool, and granted overrides to high frequency trading firms, and to Barclay's own internal trading desks which employed aggressive trading strategies, in order to make them appear less toxic than they really were.
iv) Falsely represented to clients that it routed clients orders for securities to trading venues in a manner that did not favour Barclays' own dark pool, when a detailed analysis by one major institutional investor showed it was routing and executing the vast bulk of the client's orders to Barclay's own dark pool. The detailed analysis contained in the Attorney General's summons provokes stark images of unseen sharks preying on unsuspecting victims in dark pools of intense unseen trading.
-Barclays grew its dark pool by telling investors they were diving into safe waters,‖ said Eric 
Conclusions: Regulating High Frequency Trading and Dark Pools
On the 22 September 2010 the SEC chair Mary Schapiro signaled US authorities were considering the introduction of regulations targeted at HFT: "...High frequency trading firms have a tremendous capacity to affect the stability and integrity of the equity markets.
Currently, however, high frequency trading firms are subject to very little in the way of obligations either to protect that stability by promoting reasonable price continuity in tough times, or to refrain from exacerbating price volatility."
However regulating an industry working towards moving as fast as the speed of light is no ordinary administrative task: -Modern finance is undergoing a fundamental transformation.
Artificial intelligence, mathematical models, and supercomputers have replaced human intelligence, human deliberation, and human execution…. Modern finance is becoming cyborg finance-an industry that is faster, larger, more complex, more global, more interconnected, and less human.‖ 62 Lin proposes a number of principles for regulating this cyber finance industry:
i. Update antiquated paradigms of reasonable investors and compartmentalised institutions, and confront the emerging institutional realities, and realise the old paradigms of governance of markets may be ill-suited for the new finance industry;
ii. Enhance disclosure which recognises the complexity and technological capacities of the new finance industry;
iii. Adopt regulations to moderate the velocities of finance realising that as these approach the speed of light they may contain more risks than rewards for the new financial industry;
iv. Introduce smarter coordination harmonising financial regulation beyond traditional spaces of jurisdiction. 63 Electronic markets will require international coordination, surveillance and regulation.
-The high-frequency trading environment has the potential to generate errors and losses at a speed and magnitude far greater than that in a floor or screen-based trading environment… Moreover, issues related to risk management of these technology-dependent trading systems are numerous and complex and cannot be addressed in isolation within domestic financial markets. For example, placing limits on high-frequency algorithmic trading or restricting Un-filtered sponsored access and co-location within one jurisdiction might only drive trading firms to another jurisdiction where controls are less stringent.‖ 64 In these regulatory endeavours it will be vital to remember that all innovation is not intrinsically good and might be inherently dangerous, and the objective is to make a more efficient and equitable financial system, not simply a faster system: -Despite its fast computers and credit derivatives, the current financial system does not seem better at transferring funds from savers to borrowers than the financial system of 1910.‖ 65 The tragedy is that under the guise of technological advance and sophistication we could be destroying the capacity of financial markets to fulfil their essential purpose, as Haldane eloquently states:
-An efficient capital market transfers savings today into investment tomorrow and growth the day after. In that way, it boosts welfare. Short-termism in capital markets could interrupt this transfer. If promised returns the day after tomorrow fail to induce saving today, there will be no investment tomorrow. If so, long-term growth and welfare would be the casualty.‖ 
